SA WG2 Temporary Document

Page 7

SA WG2 Meeting #134
S2-1907251
Sapporo, Hokkaido, Japan, June 24th – 28th, 2019
(was S2-190xxxx)
Source:
 Huawei, Hisilicon
Title:
NR PC5 operation for both IP packets and Non IP packets 
Document for:
Approval

Agenda Item:
6.6
Work Item / Release:
FS_eV2XARC/Rel-16
Abstract of the contribution: This contribution proposes to details of QoS handling for both IP and Non-IP packet. It addresses the ENs in clause 5.4.1.1.2.
1.
 Discussion 
In the current specification, there are some unresolved issues:

Editor's note: Details of PC5 QoS rules are FFS.
Editor's note: It is FFS whether other operations need to be defined for IP communication over NR PC5 to derive PC5 QoS parameters (e.g. other input than service requirements).
Editor's note: It is FFS how PC5 QoS rule operation works for non-IP communication over NR PC5.
One of the enhancement for NR-V2X is to adopt the per QoS module for data processing.  However, the details of the PC5 QoS rules are missing.

Considering the PC5 QoS operation is designed based on the 5GS QoS module,  it is proposed to specify the PC5 QoS rules similar to QoS rules in 5GS as follows:

A PC5 QoS rule contains the PFI of the associated PC5 QoS Flow, PC5 Filters and a precedence value:

- 
The PFI;

- 
The PC5 Filters are used to classify the V2X service data and match it to the corresponding PC5 QoS Flow.
-
Precedence in the PC5 QoS rule determine the order in which a PC5 QoS rule shall be evaluated. 

Proposal 1: PC5 QoS rule is similar as QoS rule in 5GS, which contains PFI, PC5 Filters and Precedence.
Originally, Packet Filter Set is used to classify the packet, which is based on the header of the packet (e.g. IP address or MAC address). 
However, for V2X services, some protocols are designed to use the API to provide the V2X Service QoS Requirement to V2X layer, e.g. the GN-Data.request primitive defined in Intelligent EN 302 636-5-1(Transport Systems (ITS); Vehicular Communications; GeoNetworking;Part 5: Transport Protocols; Sub-part 1: Basic Transport Protocol). The Packet Filter does not support such input from the API. See Figure 1 below how the ITS protocol provide the Traffic class to lower layers by primitive.
[image: image1.png]2)  pass the BTP-PDU to the GeoNetworking protocol entity, as specified in ETSI EN 302 636-4-1 [S] via the

GN-SAP by means of a GN-Data.request primiive with the parameter settings in table 6.

‘Table 6: Parameter settings in the GN-Data.request primitive
to request sending a GeoNetworking packet

Paramoter name Paramoter setting

[Upper profocol entiy BTP

[Packet iransport type [Value of BTP-Data request parameler GN Packet iransport pe.

[Destination address [Value of BTP-Data.request parameler GN Destination address.

[Communication profie [Value of BTP-Data request parameler GN Communication profile_

[Security profie [Value of BTP-Data.request parameter GN Securty profile. Omitted Il
Inot used in BTP-Data.request.

[Wiaximum packet Ifetime /alue of BTP-Data.request parameter GN Maximum packet ITafime.
|Omitted if not used in BP-Data.request.

[Waximum repetiion fime [Value of BTP-Data.request parameter GN Maximum repetition time.
|Omitted if not used in B7P-Data.request.

[Repetition inferval [Value of BTP-Data request parameter GN Repetiion interval
|Omitted if not used in BP-Data.request.

[Waximum hop it [Value of BTP-Data.request parameter GN Maximurm hop I
|Omitted if not used in BP-Data.request.

Traffc dlass /alue of BTP-Dta.request parameter GN Traffic class.

[Length [Length of (TS-FSDU +4].

[Data. [BTP-SDU payioad.





Figure 1
On the other hand, other protocols are designed to support the IP packets. In this case, the PC5 QoS rule has to support classifying the traffic based on the header of the packets.

Proposal 2: The PC5 QoS Rule has to support classifying packets based on both header of the packets and input from API.

After figuring out the details of PC5 QoS Rules and the related operation, one point is still missing: how does the UE get the PC5 QoS Rules? 

Actually, in clause 5.1.2.1, the UE can be configured with “authorized PC5 QoS parameters”. The UE is able to generate the PC5 QoS rules based on this configuration. 
5.1.2.1
Policy/Parameter provisioning
6)
Policy/parameters when NR PC5 is selected:

…

-
The mapping of default Destination Layer-2 ID(s) for initial signalling to establish unicast connection and the V2X services, e.g. PSIDs or ITS-AIDs of the V2X application.

...

-
The mapping between V2X services (e.g. PSIDs or ITS-AIDs) to authorized PC5 QoS parameters (e.g. PC5 QoS parameters defined in clause 5.4.2) for UE autonomous resources selection mode.
Proposal 3: The UE generates the PC5 QoS Rules from the “authorized PC5 QoS parameters”. There is no need to provide any new parameters.
Based on above proposals, some alignment has been performed in clause 5.4.1.1.2.
2. Proposals
It is proposed to adopt the following text in TS 23.287.   
***** Start of the 1st Change *****
5.4.1
QoS handling for V2X communication over PC5 reference point
5.4.1.1
QoS model

5.4.1.1.1
General overview
For LTE based PC5, the QoS handling is defined in TS 23.285 [8], based on ProSe Per-Packet Priority (PPPP) and ProSe Per-Packet Reliability (PPPR).

For NR based PC5, a QoS model similar to that defined in TS 23.501 [6] for Uu reference point is used, i.e. based on 5QIs, with additional parameter of Range. For the V2X communication over NR based PC5 reference point, a PC5 QoS Flow is associated with a PC5 QoS rule that contains the PC5 QoS parameters as defined in clause 5.4.2. A set of standardized PC5 5QIs (PQI) are defined in clause 5.4.4. The UE may be configured with a set of default PC5 QoS parameters to use for the V2X services, as defined in clause 5.1.2.1. For NR based unicast, groupcast and broadcast PC5 communication, Per-flow QoS model for PC5 QoS management shall be applied. Figure 5.4.1.1.1-1 illustrates an example mapping of Per-flow QoS model for NR PC5. Details of PC5 QoS rules and PFI related operations are described in clause 5.4.1.1.2.
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Figure 5.4.1.1.1-1: Per-Flow PC5 QoS Model for NR PC5
The following principles apply when the V2X communication is carried over PC5 reference point:

-
Application layer may set the service requirements for the V2X communication, using either TS 23.285 [8] defined PPPP and PPPR model or the PQI and Range model. Depends on the type of PC5 reference point, i.e. LTE based or NR based, selected for the transmission, the UE may map the application layer provided service requirements to the suitable QoS parameters to be passed to the lower layer. The mapping between the two QoS models is defined in clause 5.4.2. For V2X communication over NR based PC5, different V2X packets may require different QoS treatments. In that case, the V2X packets shall be sent from the V2X layer to the Access Stratum layer within PC5 QoS Flows identified by different PFIs.
-
When groupcast or unicast mode of V2X communication over NR based PC5 is used, a Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control.

-
NR based PC5 supports three types of communication mode, i.e. broadcast, groupcast, and unicast. The QoS handling of these different modes are described in clauses 5.4.1.2 to 5.4.1.4.

-
The UE may handle broadcast, groupcast, and unicast traffic by taking all their priorities, e.g. indicated by PQIs, into account.

-
For broadcast and groupcast modes of V2X communication over NR based PC5, standardized PQI values are applied by the UE, as there is no signalling over PC5 reference point for these cases.
-
When network scheduled operation mode is used, the UE-PC5-AMBR for NR based PC5 applies to all types of communication modes, and is used by NG-RAN for capping the UE's NR based PC5 transmission in the resources management.

Editor's note:
The support of new QoS model, including PQI and Range, depends on RAN WGs' feedback.
5.4.1.1.2
PC5 QoS rule and PFI
The following description applies to for both network scheduled operation mode and UE autonomous resources selection mode.
When the UE establishes a new PC5 QoS Flow for a V2X service (e.g. PSIDs or ITS-AIDs), the UE generates the corresponding PC5 QoS rules based on the mapping between V2X services and authorized PC5 QoS parameters as defined in clause 5.1.2.1. The 
V2X layer provides the PFI and the corresponding PC5 QoS parameters to AS layer for Per-flow QoS model operations.
For NR PC5 QoS mechanisms, "PC5 QoS rules" is defined to map the V2X service data to corresponding QoS flow of PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc)..
A PC5 QoS rule contains the PFI of the associated PC5 QoS Flow, PC5 Filters and a precedence value:

- 
 The 
PFI is assigned by the UE.

- 
The PC5 Filters are used to classify the V2X service data and match it to the corresponding PC5 QoS Flow. There are two types of PC5 Filters: V2X Service Layer Filter and IP Packet Filters Set. 

-
The V2X Service Layer Filter contains mapping information between the V2X service layer QoS parameter and the PFI. The parameter used in the V2X Service Layer Filter depends on which upper layer protocol is used as per local regulation. Such parameter can be, e.g., the GN Traffic (see BTP-Data.request in [XX]), or the priority (see DSM.request in [YY]). 

-
The IP packet Filter set is defined in clause 5.7.6.2, TS 23.501 [6].

-
Precedence in the PC5 QoS rule determine the order in which a PC5 QoS rule shall be evaluated. The evaluation of the QoS rules is performed in increasing order of their precedence value.

The following operations are applied to derive PC5 QoS parameters:

a)
When V2X application layer provides service requirements for the V2X services, e.g. priority requirement, reliability requirement, delay requirement, to V2X layer, the V2X layer derives PC5 QoS parameters from the service requirements based on PC5 QoS rules;

b)
Otherwise, i.e. when V2X application layer does not provide any information about service requirements for the V2X services to V2X layer, the V2X layer uses the authorized PC5 QoS parameters corresponding to the V2X service based on the mapping between V2X services types (e.g. PSID/ITS-AID) and authorized PC5 QoS parameters as defined in clause 5.1.2.1.



Figure 5.4.1.1.2-1 illustrates how PC5 QoS parameters are derived for V2X communication over NR PC5.
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Figure 5.4.1.1.2-1: Map V2X service data to PC5 QoS Flow
For V2X communication over NR PC5 reference point, the PC5 QoS Flow is the finest granularity of QoS differentiation in the same destination identified by Destination Layer-2 ID. User Plane traffic with the same PFI receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). The PFI is unique within a same destination. The UE assigns PFI based on the PC5 QoS parameters derived for V2X service.

Editor's note: It is FFS whether PFI and the corresponding PC5 QoS parameters need to be exchanged over PC5-S messages between two UEs for unicast link.
The UE maintains mapping of PFI to PC5 QoS parameters and the V2X service in a context per destination identified by Destination Layer-2 ID. When the UE assigns a new PFI for V2X service, the UE stores it with the corresponding PC5 QoS parameters and the V2X service (e.g. PSID or ITS-AID) in the context for the destination. When the UE releases the PFI, the UE removes it from the context for the destination. The context enables for the UE to determine whether PFI for the V2X packet for any V2X service from the V2X application layer exists already or new PFI needs to be assigned for the V2X packet. For unicast, the Unicast Link Profile defined in clause 5.2.1.4 can be used as a context to store the PFI information.


Editor's note:
The support of new QoS model, including PQI and Range, depends on RAN WGs' feedback.
***** 2nd of Changes *****
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